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| INTRODUCTION
Natural killer (NK) cells can be dissected into functionally distinct subsets by the expression of Mac-1 and CD27. [1] [2] [3] [4] Along with the phenotypically immature Mac-1 lo CD27 hi NK cell subset (Mac-1 lo ),
we showed that CD27 expression further dissects the mature Mac-1 hi NK cell population into CD27 hi and CD27 lo subsets. 1,2 Such NK cell subset shows distinct tissue distribution as well as functional diversity. Interestingly, the CD27 lo subset is comparatively excluded from bone marrow (BM) and lymph nodes (LN) and is dominant in blood circulation or in peripheral tissues. 1, 2 In addition, NK cells are rapidly recruited to tissues at the site of immune responses including tumor, and the chemokine receptor C-X-C motif chemokine receptor 3 (CXCR3) has been known to play an important role in NK cell recruitment to the tumor microenvironment. [5] [6] [7] [8] Among NK cell subpopulations, Mac-1 lo and CD27 hi NK cell subsets constitutively express CXCR3; therefore, those NK cell subsets are dominantly recruited into tumor. 1, 6, 7 Pulmonary NK cells play an important role in the pathology of respiratory diseases, including infectious diseases, allergy, and cancer. [9] [10] [11] Accumulating evidence suggests that lung tissue-specific NK cells can be functionally and phenotypically distinct from other NK cells. 1, 12 Under steady-state conditions, NK cells account for approximately 10% of the total lymphocyte population in the lung, and 
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| Cytotoxicity and cytokine production assay
Cytotoxic activity was assessed against YAC-1 target cells by bioluminescent imaging. 15 The YAC-1 cells stably expressing firefly luciferase with an EF-promoter using the lentiviral expression system (kindly provided by Dr Hiroyuki Miyoshi, Keio University) were established as previously described. 16 Briefly, for the production of lentiviral vectors, PMA (50 ng/mL; Sigma) and ionomycin (500 ng/mL; Sigma) in RPMI 1640 medium. After 24-hour incubation, cell-free supernatants were harvested and subjected to ELISA. Amounts of IFN-γ were quantitated by specific sandwich ELISA (Biolegend).
| Statistical analysis
All data were obtained from a group of 6-9 mice and are representative of at least 2 independent experiments. Data were analyzed for statistical significance using Student's t test. P-values < .05 were considered significant.
| RESULTS
| Characterization of NK cells in pulmonary tumor
To Next, we examined whether NK cells can be recruited from circulation into the tumor-bearing lung by a CXCR3-or sphingosine 1-phosphate (S1P)-dependent mechanism, which are known to be important for in vivo NK cell trafficking. 1, 5, 6, 17, 18 As shown in ( Figure 2A ). As shown in Figure 3D , there were no differences in the growth of lung tumor between control and anti-CXCR3-treated mice.
There was also no difference in the growth of lung tumor with or without FTY720 treatment ( Figure 3E ). Collectively, these results indicate the importance of lung-resident NK cells, rather than NK cells recruited from circulation, in controlling pulmonary tumor growth.
The importance of NK cells for protecting lung metastasis has been widely recognized, and we previously reported that IFN-γ production by lung NK cells is critical for such metastasis protection. Natural killer cells account for about 10% of circulating lymphocytes and can also be found in peripheral tissues including spleen, liver, gut, lung lymph node and uterus. 1, 9, 23 The presence of NK cells in those peripheral organs has been believed to be a result of chemokine-and S1P-dependent distribution from the circulation. 17, 18, [24] [25] [26] In lung tissue, NK cells play an important role in several pulmonary diseases other than cancer, including influenza infection, asthma, tuberculosis and others. 27 It has been suggested that pulmonary NK cells are also recruited from the periphery; 12, 28 however, the importance of lung-resident NK cells in those pathologies is not yet clear. We previously reported that the importance of liver-resident NK cells in controlling metastasis of cancer through a tumor necrosis factor-related apoptosis-inducing ligand (TRAIL)-dependent mechanism, and such NK cell surveillance in liver metastases was dependent on a unique NK cell subset residing in liver. 29, 30 In addition, we also reported that IFN-γ production by lung NK cells is critical for metastasis protection of murine melanoma cells. Moreover, blocking of the S1P pathway by treatment with FTY720
did not affect NK cell-dependent tumor control in lung, although S1P5-dependent NK cell trafficking was shown to be resistant to FTY720, 17 suggesting NK cell recruitment through either a CXCR3 or a S1P pathway is not involved in pulmonary tumor control. Alternatively, another chemokine receptor, such as CXCR4 and CX3CR1, may contribute to NK cell-dependent pulmonary tumor control considering its expression in mature NK cell subsets and their involvement in NK cell recruitment. 
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